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MULTI-FUNCTIONAL APPARATUS 
EMPLOYING AN INTERMITTENT -pr^ Affffy 

C^OSS RFPERENCF TO RR ATED app, rrfi Tm B 

This application relates to the foUowing simultaneously filed patent 
applK*t>ons which are Incorporated by reference herewithin: U.S. Application 
Serial No. 0*431,148 entitled functional Apparatus Employing an 
Etectromagnetic Device- by H. Winston Maue and Eric J. Krupp; and US 
App«catfon Serial No. 08/431.149 entitied "Control System for an Automotive' 
Veh^fe Multi-Functional Apparatus- by H. Winston Maue. Shawn P. Slusser 
Jeffrey L Kulczycki and Ronald Zaleski. 

BACKGROl IKip Q F TUP pJiidfiy^ 

TWsirwemicmrelatesgerwralVtomum-func^ 
specifically to a mum-functional apparatus employing an intermittent motion 
mechanism for use in an automotive vehicle. 

Almost al automotive vehicles have a single or a pair of 
w-ndahieW wiper asesmbfes. These assembles traoWona^y indude rubber 
wper blades mounted upon daw brackets. These daw brackets are attached 
to wper arms mounted upon rotating shafts. These shafts are eHher directly 
drrven by electric motors or driven by a s^te e.ectric motor which actuates 
" parai,e, - colJ P ted »nkage mechanisms. K is further known to 

prov.de a wiper system, in comb^on with . wash device, to clean headiarnps 
for automotive vehicles. 

It is also common to employ a window wiper assembly for 
oteanmg rear windows of automotive vehicles. Typical.* these types of rear 
wmdow wiper assembles indude a wper blade mounted upon a bracket which 
■ coupled to a wiper arm. The wiper arm is attached to a wiper shaft rotatably 
8 Cydi0a ' «■*•'« T by a helical gear. A reversible, fractonal 
horsepower, dc electric motor serves to actuate the heBcal gear through an 
armature shaft-mounted worm gear enmeshed therewith. This type of rear 
Window wiper arrangement is usually mounted upon a pivoting Wtgate of a 



WO 96/33891 J? 



PCT/DS96AMS20 



minivan. station wagon, sport-utility vehicle or the like; Examples of 
conventional window wiper assemblies and motor mechanisms are enclosed 
wrth the following U.S. Patents: 4.893.039 entitled -Windshield Wiper Motor" 
which issued to Jsii on January 9. 1990: 4.878.398 entitled "Driving Device for 
Window Wiper of Motor Vehicles- which issued to Heinrich on November 7 
1989; 4.336,482 entitled -Rear Window Wiper Motor Control" which issued to 
Goertler et aL on June 22. 1 982; 4.259,624 entitled ■Arrangement for Wiping a 
Veh.de Window- which issued to Seibicke on March 31. 1981- 3 694 723 
entitled "Motor Vehide Windshield Wiper Having a Parking Position Outside the 
Wiper Area- which issued to Schneider et al. on September 26. 1972; and 
3.665.772 entitled 'Windshield Wiper Motor Link Depressed Park Mecharusm" 
wWch issued to Beard et al. on May 30. 1972. All of these patents are 
incorporated by reference herewithin. 

Some conventional vehicles also provide a rear window release 
tock or latch, actuated by a solenoid, which can be unlocked to allow for 
upward pivotal movement of the rear window in relation to the otherwise 
stationary liftgate. In combination therewith, a separate Irrigate lock is often 
mounted upon the liftgate door for fastening the fiftgate to the body to prevent 
inadvertent pivotal opening. This liftgate lock is traditionally operated by 
manual key or handle rotation, or through a separate electric motor or solenoid 

Additionally, separate motors and solenoids are required to 
actuate passenger door locks, an antenna retraction mechanism, headlamp 
cover retraction mechanisms, a fuel filler door tock and other similar functions. 
The traditional need for such a multiplicity of electromagnetic devices has 
increased the automotive vehicle weight and cost while further proving difficult 
to package within the often small spaces provided. This added weight is 
especially detrimental when the window wiper mechanism, rear window tock 
and liftgate tock, as well as their distinct respective electromagnetic devices, are 
all incorporated within the pivoting liftgate. Not only is the piece cost increased 
due to this multiplicity of electromagnetic devices, but the assembly cost, part 
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number proliferation and handling costs, electrical wiring costs, objectiona! 
motor noise, and failure modes are increased. 

SUMMARY OP TUP IMVTKrnnrc 

m accordance with the present invention, the preferred 
embodiment of a multi-functional apparatus employs an intermittent motion 
macharasm. An electromagnetic device selectively causes movement of the 
.ntermittent motion mechanism thereby moving a mechanical device coupled 
thereto. In another aspect of the present invention a pair of intermittent rotary 
mobon mechanisms are selectively rotated by a single reversible electric motor 
In a further aspect of the present invention, a single electric motor selectively 
actuates three intermittent rotary motion mechanisms thereby causing three 
mechanical devices coupled thereto to operate. 

"The multi-functional apparatus of the present invention is 
advantageousovercor^^ 

many different functions into a single apparatus. For example, the present 
.nvent,on multi-functional apparatus replaces the traditional separate rear wiper 
motor, ffltgate lock motor and rear window lock solenoid. Accordingly the 
present invention multi-functional apparatus significantly reduces the piece cost 
assembly cost, part proliferation and handling costs, wiring costs, and battery 
current consumption as compared to conventional constructions. Furthermore 
the multi-functional apparatus of the present invention significantly reduces' 
weght and packaging space requirements while increasing the electrical and 
mechanical reliability of the affected systems. Objectiona, motor and solenoid 
noises are also reduced. Moreover, the present invention provides a means 
for mechanically locking the intermittent motion mechanisms and devices 
coupled thereto in fixed positions. Additional advantages and features of the 
present invention will become apparent from the following description and 
appended claims, taken in conjunction with the accompanying drawings 
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Figure 1 is a front eievational view showing the preferred 
embodiment of a multi-functional apparatus of the present irwertton; 

Figure 2 is a rear eievational view, with portions broken away 
therefrom, showing the preferred embodiment multi-functional apparatus of the 
present invention; 

Figure 3 is a perspective view showing a power transmission 
assembly employed in the preferred embodiment of the present invention mufti- 
functional apparatus; 

Figure 4 is a fragmentary rear eievational view showing the 
preferred embodiment multi-functional apparatus of the present invention; 

Figure 5 is a diagrammatic rear view showing the power 
transmission assembly mechanisms of the preferred embodiment multi- 
functional apparatus of the present invention in the beginning of a wipe 
position; 

Figure 6 is a diagrammatic rear view showing the power 
transmission assembly of the preferred embodiment multi-functional apparatus 
of the present invention at the end of one direction of a wiping motion; 

Figure 7 is a diagrammatic rear view showing the power 
transmission assembly of the preferred embodiment multi-functional apparatus 
of the present invention at the end of the depressed park position; 

Figure 8 is a diagrammatic rear view showing the power 
transmission assembly of the preferred embodiment multi-functional apparatus 
of the present invention at the beginning of a Irrigate unlocking motion; 

Figure 9 is a diagrammatic rear view showing the power 
transmission assembly of the preferred embodiment multi-functional apparatus 
of the present invention at the completion of the Oftgate unlocking motion; 

Figure 10 is a diagrammatic rear view showing the power 
transmission assembly of the preferred embodiment mufti-functional apparatus 
of the present invention at the beginning of a liftglass unlocking and release 
motion; 

Figure 11 is a diagrammatic rear view showing the power 
transmission assembly of the preferred embodiment multi-functional apparatus 
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of^ present invention at the completion of the llftglass unlocking and release 



Figure 12 isadiagrammattefront view showing a mote* feedback 

ZT emPk>yed ^ *" Pr6ferred « mb °~ mufti-functfonal apparatus 
of the present invention; 

_ ^ F,9lJreS 1 ^" 1 3c are electrical schematic diagrams showing a rear 
node for controlling the preferred embodiment of the present invention mufti- 
functional apparatus; 

"^'^aolagraiTmatjcrearelevatk^ 
"Kemate embodiment of the m^-funcaona! apparatus of me present invemioo- 

F.gureiSisaoTagrammafclromviewshowingasecondaltern^ 
embedment of the present invention multj-functional apparatus: and 

Figure 16 is a diagrammatic rear view showing a third alternate 
ambod^ent of the multi-functional apoanrtus of me present invention. 

PETAILFP PFSCRlPTinM n, f orftppppt, ^ nf^n- 

An automotive vehicle, such as a minivan or the like, has a rear 
Wtgate door which can pivot about an upper pair of hinges coupled to the 
vehK* body siructure. When the liftoate is pivoted to an open position a 
ca^o space is accessible from behind the vehicle. Such a Wtgate is shown In 
Fourel. Uftgate 31 has a rear window or backlite 33 piv«able between a 
Closed position, substantially lush with the outer surface of Bftgate 31 to an 
open position about upper hinges. A pair of pneumatic cylinders 35 act to 
Push wndow 33 toward the open position when a lower portion of window 33 
"released. The preferred embodiment of a muW-functional apparatus 41 of the 
Present invention is mounted upon an inner surface of liftgate 31 . The majority 
of apparatus 41 is hidden by an interior trim panel (not shown). Apparatus 41 
includes a central drive and pew transmission unit 43. e window wiper 
assembly 45. a window release latch or look 47 and a liftgate tack 49. all of 
moun,ed U P°" 31. Examples of such tacks (employing 

separate solenoids or motors, which would be removed in order to couple the 
took mechanism for use with me present invention) are disclosed within the 
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Rowing U.S. patents: 5.222.775 entitled -Power Operated Latci, Device for 
Automotive Back Door" which Issued to Kato on June 29, 1993- 4 422.522 
entitled "Inertia! Lock for Vehicle Door Latch- which Issued to SlaJin et a». on 
December 27, 1983; and, 3,917,330 entitled "Electric Lock Release- which 
issued to Quantz on November 4. 1975; an of which are incorporated by 
reference herewithin. 

The construction of central drive and power transmission unit 43 
is best illustrated in Figures 2-4. An electric motor 51 is of a conventional 12 
volt fractional horsepower, dc electromagnetic variety having a metallic motor 
housing 53 within which are stationary permanent magnets 55, a rotatable 
armature 57 with wire windings, a rotatable armature shaft 59 joined to 
armature 57. a commutator 61 electrically connected to the wire windings and 
rotatable wfth armature shaft 59. a brush card assembly 63 and various 
electronic components, bushings and retainers. It will be appreciated to those 
skilled in the art that other electric motor constructions can readily be 
substituted for that shown. A worm gear segment 65 is provided upon a 
porton of armature shaft 59 extending beyond motor housing 53. 

A gear housing 71 is also provided for receiving worm gear 
segment 65 and the immediately adjacent portions of armature shaft 59 a 
ma,n helical gear 73 is also housed and rotatably joumalled within gear housing 
71. Gear housing 71 is preferably made from cast aluminum. A plurality of 
knurled steel journalling pins 75 are press lit or otherwise attached within 
mach,ned openings of gear housing 71. The placement of these openings in 
relaton to each other is important Pins 75 can alternately be molded as part 
of plastic gears and cams. 

Helical gear 73 has an external set of helically oriented teeth 77 
projecting entirely therearound for meshing with worm gear segment 65 A 
drum 79 is mounted upon a face of helical gear 73 for rotating therewith. Drum 
79 has a partially circular peripheral surface 81 interrupted by a clearance 
Indentation 83. Drum 79 and helical gear 73 are coaxially aligned for rotation 
about their respective journalling pin 75. A drive pin 85 projects from a face of 
hehca. gear 73 substantially paralle. to the adjacent journalling pin 75. Drive pin 
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85 has a cylindrical driving interface surface 67 thereabout Of course a 
may abater/ surrcuTKiaVfv. pin 85. Omer aHemate oYWng 
"ttrtac means may be employed such as an Integrally mc^ «no^, screw 
"vet, spring, rib. plural projections or other simitar formations protruding from' 
a toe rto-iphenilporson of helical near 73. Helical gear 73 is preferably 
»*>cbon molded from a polymeric nvMria. such as acetyl. An electrically 
conduct feedback disk 89 ^ ,2) is retain* to an inrfdefaceof 
Soar 73 through uhrasonically roded welding or insert molding 
•Redback disk 89 is comprised of a set of copper alloy or brass alloy stamped 
contacts which are provided with differing conductive and nonconductM, 
patterns depending on the specific positional ranges as will be discussed in 
greater detail hereinafter. 

A power transmission assembly 101 of central drive and power 
"ransmesfen unit «3 emptoy, three Warn*** rotary moSon mechanism, or 
«™i03. 105 and 107. Each cam has , single. Bnear. externa! open channel 
109 defined by driven irrt«fadng surfaces or wails therein. Driving interface 
surface 87 of drive pin 85 is selectively engagabl. against the walls delinUg 
channeb 109 of each cam. Each cam is rotatable about its resp«*ve 
toumaH.ng pin 75. Furthermore. partial* circular externa) surfaces 1 1 1 of each 
cam register with the partially circular peripheral surface 81 of drum 79 A 
relatively tight tolerance on these registering surfaces of about 1-2 thousandths 
of an ,nch is preferably used. Thus, unless each cam is aligned with 
■ndsntation 83 of drum 79. partially circular peripheral surface 81 of drum 79 will 
act to prevent rotation of each cam However, when indentation 83 of drum 79 
*flns w*h an Individual cam. concurrently with drive pin 85 engaging within a 
channel 109 of the same cam. continued rotation of helical gear 73 win cause 
the selectively coupled cam to rotate therewith. Moreover, the selective* 
coupled cam win have increased rotational acceleration as drive pin 85 moves 
closer to journalling pin 75 within channel , 09. This rotational acceleration then 
deceleration, achieves a desirable inertial ramping up and ramping down effect 
such that potentially harmful inertial stresses and cyclical fatigue within the 
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channel 109 width within half a thousandth of an inch. 

Cam 103 additionally has . spur gear 117 stacked coaxialy 
•hereupon for slmuttamou, movement therewith. Spur gear 1,7 has a 
peripheral a« of t~th 119 extending er^ trwearound tor enmeshing w»h 
a mating external e« of te«h ,2, exte^ng er*e* aroor* a driven pinion 
geariaa Piniong^ ,23 rotme, ,he The window wiper shaft 

1 • X * n * ^ » face Of pinion gear 123 tar moving in concert 
•herewith. Wiper ^12S is attached to pWon B ear 123 through rhts insert 
mowing, knurled press fitting, et cetera. A window wiper arm 127 of wiper 
assembly 45 Is mounted upon wiper shaft ,2s * a convener-, manner. Wiper 
shaft is preferably made from cold rolled steel. The system is designed to ' 
<*ci»ate wiper assembly 45 at forty-five cycles per minute (round trip) but other 
cyde frequencies can be achieved. 

A protuberance 131 projects from a rear face of cam 105 and 
engages with a lever 133 whJch. in turn, is attached to a Uftgate lock rod 135 
Protuberance 131. 133 and rod 135 are *o con**.™* to be lock 
couplings or coupling members. Lock connecting rod 135 is joined to iftgate 
took 49 (see Figure 1) for causing the mechanisms therein to move in response 
to movement of cam 10s. Similar*, a protuberance 137 extends from and 
moves with a rear faced cam ,07. A lever 139 is connected to protuberance 
137 for moving therewith. A liftgate window release lock connecting rod 141 
connects lever 139 to liftgats window release lock 47 (see Figure 1) for causing 
wndow releasing movement thereof in response to selective movement of cam 
107. Protuberance ,37. lever 139 and connecting rod 14, are also defined as 
Wtgate window retoas. lock couplings or coupling members. Protuberances 
131 and 137 are preferably secured to their respective levers 133 and ,39 in 
a keyholed manner. Additional threaded nuts, push nuts, campings, cotter pins 
and washers or the like (not shown) may be employed to retain the levers to 
thetr protrusions. The cams, spur gear and pinion gear are preferably made 
from powdered metallic steel. Alternately, other coupling means may be 
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such a, cables, bal*. chains, gear se*. .n^ .n^ ^I 
«"»«.«<* and pinion gear sets or the like ^ 



The opera**, of the muWunctional apparatus of thVproseht 
£ PalTJT^ * "*» <**>nated as pos*on 203 

8 ~ 8 *°" he * c "' * **• * * — «*■ *~ 

Sear „ 7 « pruon gear 123 rotated 1e2 . to ta corr*letion position 205 (see 
F^esland^at^ando-^ewtndowwiperang.. The eiectrica^ 
d ^ nr 7 raed,0m0tor5 ' Figure 2, such tha, region of helical gj« 
^22 ^y^' #™ 3- 123 and wiper shaft ,25 are 

yoar 73 is rotated 3uch that drive pin 85 moves cam 1 03 spur gear 
"Ap^n gear 123, wiper sruft^^wiperassembV^to^deTeLd 

r P8r H^ Part<in9POSWOn201 ' — 1* Thewiperbladeislhus 

moved of, o, the rear iftgate wndow sue* tha, the wiper biade is supported on 

a^etupontheiiitgatedoo, This a lto ws for free.nor.merterred movement 
of the w, ojass window as win be discussed hereinafter. 

_ . ^SiliustrateshelicaigearTSarKJdrivepinasrrK^edtot^ 
^hiog of a rugate bck/unlock posMona, range 207 (see figure 12) 
S^-*y. Ffcure 9 show, heiica, gear 73 and drive P „ 85 routed ,0 the 
«mpi«on of me Bftgate tock/untock posiMonai range 207. C lo<*wise 
■~v«nen. (as «ustrated) of heUcalg^r 73 trough range 207 causes cam 105 

lock 49 (see figure 1) associated therewith to also be moved from a looked 
onemaion .0 an urWockad oriental. Motor 5, (see figure 2) can men be 
"versed to move helical gear 73 in a counterclockwise direction (as aiustrated)- 
mouses drive pin 85. cam 105. the coupiings and Hftgate took 49 (see 
F-gure 1, to move from an unlocked onentaSon to a locked orientation 
,0* „ ■ R9UrS 10 ' gear 73 and drive p,n 85 are shown rotated 

to the begmning of a Kftgate window release positional range 1 12 (see figure 



t to. 
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12). in this po^on. drive ^ as ^ 10? H^g^ w.,^ ^ 

"no. 211 ,2) as is shown in Rgur. „. This causes the 

cuptaBS and window rrfease lack 47 (s* Route 1) to move from a locked 
«^on to an unlocked ortentalioa Alter a pause, motor 51 (see Figure 2) 
" automatical revised. Of course, i, wffl .« appreciated that me pr«r^ 
*cuss«1 posBona. ranges may have atom*, pa^ and .Tranche*, 
and may include additional or replacement functions. 

As can best be observed in figures 13*« an electronic control 

rj^, 8 ^ miCr0proc8s30r 605 ***** a Motorola 
MC68HCOSV6 (or afternately MC68HCOSV7) chip mounted upon a rigid printed 
orcutboard. Rear node electronic control unit is electrically connected to a 
b ° dy "***•«•-» » <"* (not shown, in a multiplexed (MUX) 
fashion through a wire ha™ss 403. A J1850 MUX protocol is used 
Coprocessor 605 allows for energize**, of moa* 51 (see Figure g mrough 
tods 601 n response to various wiper activation ir^ received from the main 
body microprocessor, a Sftgate mourned lock switch 351. a ttgate momted 
««0lass retease button switch «o and various other ajar end positional 
•wtches. Three active electrical contactors 323 plus a common ground ride 
agamt the conductive pattern of feedback disk 89 (see Figure 12) for sensing 
the rotational position of helical gear 73 and motor 51 (see Figure 2) Rear 
node microprocessor 605 will translate the monostropic code (I.e.: requiring 
only a single bit to change when feedback disk 89 passes from any positional 
range to an adjacent positional range) pattern input signals from contactors 323 
into a gray binary code. Upon reaching the completion of the window wipe 
pos*onal range, upon reaching the completion of the Sftgate window release 
positional range or upon receiving a vehicle occupant created signal from the 
central body microprocessor, rear node microprocessor 605 win actuate a 
normally closed relay 325 allowing for a reversal of the electrical polarity and 
Ihus rotational direction of the armature 57 within motor 51 (see Rgure 2) It 
should be noted that a lost motion mechanism may be required for allowing 
manual key-induced overriding of the lock mechanisms. 
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A first alternate embodiment of the multifunctional apparatus of 
the present invention is partially shown in Figure 14. in this embodiment, a 
womio^segniemeoiofafr^ 

dnves a helical gear 803 enmeshed therewith. A pair of drive pins 805 project 
from a face of helical gear 803. A drum 807 having a partially circular 
penpheral surface 809 with a pair of indentations 811 is coaxially mounted upon 
hetaal gear 803 for rotation therewith. Drum 807 further has a bifurcated fork 
813 radially projecting therefrom and extending between the pair of drive pins 
805. Ths embodiment also employs three starwheel-type intermittent rotary 
motion mechanisms 831, 833 and 835. A spur gear 841 is stacked upon 
starwheel mechanism 831 for rotation therewith. Spur gear 841 rotatably drives 
a pnion gear 843 which is engaged with a wiper shaft. Drive pins 805 and 
brfurcated fork 813 can be selectively rotated by the motor to engage with the 
teeth of the desired starwheel mechanism. Otherwise, this embodiment 
functions the same as the preferred embodiment 

A second alternate embodiment is shown in Figure 15 A multi- 
functional apparatus of the present invention employs a drive and power 
transmission unit 901 like that of the preferred embodiment to selectively and 
.ntermrttentiy drive an output gear 903 which operates a headlamp washer fluid 
Pump. Such a washer pump is disclosed within the following U.S. Patents- 
4.173.055 entitled "Windshield Washer Pump Drive Mechanism- which issued 
to Izum, et al. on November 6. 1979; and 3.574.882 entitled "Windshield Washer 
Pump Assembly- which issued to Petry on April 13. 1971; both of which are 
incorporated by reference herewithin. A second intermittent motion mechanism 
selectively drives a second output gear 907 which moves a headlamp 
mechanism 909. Such a headlamp mechanism can comprise a rotatable 
headlamp cover having a pivoting cammed surface with gear teeth thereon 
Alternately, the headlamp mechanism may consist of a retractable headlamp 
and bracket assembly such as those disclosed within U.S. Patents 5 355,286 
entitled "Retractable Headlamp Assembly" which issued to Flint et al on 
October 11. 1994; and 5.251.114 entitled "Actuator for Controlling the 
Mentation of a Motor Vehicle Headlamp- which issued to Cantin et al on 
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October 5. 1993; both of which are incorporated by ref erences r^rewithin A 
third intermittent motion mechanism selectively drives a third output gear 911. 
This output gear 911 serves to rotate a headlamp wiper assembly 913 in a 
cyclically oscillating manner. A front node electronic control unit controls the 
actuation of an electric motor to selectively drive the intermittent motion 
mechanisms. The output gears may need to be of a bevel gear variety due to 
differently angled driven devices. 

A third alternate embodiment of the present invention mufti- 
functional apparatus is shown in Figure 16. A drive and power transmission 
unit 951. similar to that of the preferred embodiment, is disposed within a trunk 
of an automotive vehicle. A dc electric motor is selectively driven by a rear 
node electronic control unit to selectively activate a first intermittent motion 
mechanism. This first intermittent motion mechanism drives an output 
mechanism or pulley 953 which, in turn, moves a cable 955 to extend and 
retract a telescoping antenna 957. Examples of such telescoping antennas are 
disclosed within the following U.S. Patents: 3.803.627 entitled -Motor-Driven. 
Telescoping Antenna for Automobiles- which issued to Schuscheng on April 9. 
1974; and £926,351 entitled -Power-Operated Antenna" which issued to Wise 
on February 23. 1960; the disclosures of which are incorporated by reference 
herewfthin. The motor also selectively operates a second intermittent motion 
mechanism coupled to a pulley assembly 971 for moving a coupling such as 
a cable 975. Cable 975 is coupled to a trunk lock 977. Other coupling means 
may of course be employed. A fuel filler door lock and rear window wiper may 
also be coupled to the present invention multi-functional apparatus through 
intermittent motion mechanisms. 

While various embodiments of this multi-functional apparatus have 
been disclosed, it will be appreciated that various modifications may be made 
without departing from the present invention. For example, a solenoid, 
electromagnet or other electromagnetic devices may be used in place of the 
previously described electric motor. Furthermore, additional spur gears, pinion 
gears, sector gears, planetary gears, jack screws, sprockets and chains, 
pulleys and belts, cables or other force transmitting means may be employed 
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to couple between the electromagnetic device, rotatable member, intermfttent 
motion mechanisms or locks. Moreover, a multiple gear transmission, linkage, 
belt or cable system can alternately couple a vrfper assembly to the wiper shaft 
It will further be appreciated that a variety of other multiplexed or non- 
multiplexed; microprocessor or analog circuitry may be used to control the 
apparatus of the present invention. The intermittent motion mechanisms may 
also be accomplished by employing other known intermittent motion 
mechanisms such as more conventional Geneva mechanisms, intermittent 
gearing, escapements, ratchet mechanisms or other known selectively actuable 
devices. For example, reference should be made to the following U.S. patents 
which are incorporated by reference herewfthin: 5.228.239 entitled "System for 
Automatically Opening and Dosing Doors of Vehicles- which issued to Heo on 
July 20. 1993; 4.352.299 entitled "Intermittent Motion Gear Apparatus- which 
issued to Riggs et al. on October 5. 1982; 3.443.455 entitled -Intermittent Motion 
Device- which issued to Zugel on May 13. 1969; 3.443.442 entitled "Selectively 
Operable Intermittent Motion Apparatus- which issued to Schweihs on May 13. 
1969; 3.442.146 entitled -Intermittent Rotary Motion" which issued to Simpson 
on May 6. 1969; and 3.421.380 entitled "Intermittent Motion Apparatus- which 
issued to Mansour on January 14. 1969. The multi-functional apparatus of the 
present invention can further be employed for windshield wipers, side door 
locks or other automotive vehicle and non-automotive vehicle applications. 
Moreover, the present invention can operate a backlite wiper in a hatchback or 
fixed backlight sedan. While various materials, electronic components, circuits 
and force transmitting members have been disclosed, a variety of other such 
materials, electronic components, circuits and force transmitting devices may 
be used. It is intended by the following claims to cover these and any other 
departures from the disclosed embodiments which fall within the true spirit of 
this invention. 



thereon; 
member; 
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The invention claimgfl fe- 

1- A ™^^onalautorrwtto 

a rotatable member having at least one driving interlace surface 
an electromagnetic device selectively rotating said rotatable 

a first intermittent rotary motion mechanism having a driven 
interfacing surface thereof engagabJe with said at least one driving interface 
surface for changing orientation of said first intermittent motion mechanism; and 

a second intermittent rotary motion mechanism having a driven 
interfacing surface thereof engagabJe with said at least one driving interface 
surface for changing orientation of said second intermittent motion mechanism. 

2. The multi-functional apparatus of Claim 1 wherein: 

said rotatable member is further defined as a main gear with a set 
of external teeth; and 

said at least one driving interface surface is further defined as a 
dnve pin projecting substantially parallel to a rotational axes of said main gear. 

3. The multi-functional apparatus of Claim 2 wherein said 
intermittent motion mechanisms are rotatable less than 190° about first and 
second pivot axes. 



4. The multi-functional apparatus of Claim 3 wherein said 
intermittent motion mechanisms are further defined as cams and said driven 
interfacing surfaces are further defined as sidewallsof asingle, linear, externally 
open channel disposed within each of said cams. 
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5. The multi-functional apparatus of Claim 1 further 
comprising: «unner 

a wiper output shaft; 

oscilUrfn rJ^T* ^ 10 OUtpUt *■* 

osallating pivotal movement thereto; and 

said first intermittent motion mechanism having external gear teeth 
extending therefrom for enmeshing with said wiper gear thereby intermittently 

s^cT ZZT ^ one driving inteZ 

surface is between first and second positions thereof. 

6. The mufti-functional apparatus of Claim 5 further 

comprising: 

a wiper arm pivotably coupled to said wiper output shaft for 
movement therewith; 

«h» u»' 3 ^ P08«on of said at least one driving interface 

surface be,ng defined between said M and second positons thereof, said at 
"east one driving interface surface being disposed between said first and wiper 
reverse positions, inclusive, during movement of said wiper blade throughout 
its normal oscillating window wiping cycle; and 

said at least one driving interface surface being disposed at said 
second position to cause said wiper arm to be located in a park position. 

7. The mum-functional apparatus of Claim 1 further 

comprising: 

a lock coupling member movable between a locked orientation 
and an unlocked orientation; and 

said at least one driving surface causing said second intermittent 
rnoton mechanism and said took coupling member to move between said 
locked orientation and said unlocked orientation. 
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a The multi-functional apparatus of Claim 7 further 
comprising: ■ 

a third intermittent motion mechanism; 

a window release lock coupling member movable between a 
locked orientation and an unlocked orientation; and 

said at least one driving interface surface causing said third 
•nterrmtent motion mechanism and said window release lock coupling member 
to move between said locked orientation and said unlocked orientation. 

9. The mufti-functional apparatus of Claim 1 further comprising 
a th,rd intermittent motion mechanism movable in response to movement of 
sad at least one driving surface engagable therewith, said third Intermittent 
moton mechanism disposed at an opposite end of a rotational path of said at 
least one driving surface from said first intermittent motion mechanism with said 
second intermittent motion mechanism disposed therebetween. 

10. The multi-functional apparatus of Claim 1 wherein at least 
one of said intermittent motion mechanisms are further defined as a rotatabie 
star wheel-type mechanism. 



11. The multi-functional apparatus of Claim 1 wherein at least 
one of said intermittent motion mechanisms are further defined as a Geneva- 
type mechanism. 
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12. The multi-functional apparatus of Claim 1 further 

comprising: 

a drum mounted on said rotatable member for moving therewith 
said drum having a partially circular peripheral surface with a clearance 
indentation therein; and 

partially circular external surfaces of said intermittent motion 
mechanisms registering with said partially circular peripheral surface of said 
drum such that each of said intermittent motion mechanisms are substantially 
prevented from rotating until a portion thereof is exposed to said clearance 
indentation of said drum; 

whereby said intermittent motion mechanisms are substantially 
prevented from moving simultaneously. 

13. The multi-functional apparatus of Claim 1 wherein said 
electromagnetic device is defined as a single, fractional horsepower, electric 
motor operable to rotate an armature shaft having a worm gear segment, said 
worm gear segment enmeshing with geared teeth on said rotatable member. 

14. A mufti-functional automotive vehicle apparatus comprising: 

a rotatable member having driving interface means thereon; 

a first intermittent rotary motion mechanism selectively engagable 
with said driving interface means; 

a second intermittent rotary motion mechanism selectively 
engagable with said driving interface means; and 

a third intermittent rotary motion mechanism selectively engagable 
with said driving interface means. 

15. The multi-functional apparatus of Claim 14 wherein : 
said rotatable member is further defined as a main gear with a set 
of external teeth; and 

said driving interface means is further defined as a drive pin 
projecting substantially parallel to a rotational axes of said main gear. 
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16. The multMunctional apparatus of Claim 15 wherein said 
intermittent motion mechanisms ant furtrnir Arfined as cams 

havmg a single, linear, externally open channel within which said drive pin is 
seiectiveiy engagable. 

17. The mum-functional apparatus of Claim 14 further 

comprising: 

a wiper output shaft; 

a wiper gear coupled to said wiper output shaft for supplying 
oscillating pivotal movement thereto; and 

said first intermittent motion mechanism having external gear teeth 
extending therefrom for enmeshing with said wiper gear thereby Intermittently 
supplying rotational movement thereto when said at least one driving interface 
surface is between first and second positions thereof. 

18. The multi-functional apparatus of Claim 17 further 

comprising: 

a wiper arm pfvotably coupled to said wiper output shaft for 
movement therewith; 

a wiper reverse position of said at least one driving interface 
surface being defined between said first and second positions thereof, said at 
least one driving interface surface being disposed between said first and wiper 
reverse positions, inclusive, during movement of said wiper blade throughout 
its normal oscillating window wiping cycle; and 

said at least one driving interface surface being disposed at said 
second position to cause said wiper arm to be located in a park position. 
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19. The muW-functtonal apparatus of Claim 14 further 



a lock coupling member movable between a locked orientation 
and an unlocked orientation,' and 

said at least one driving surface causing said second intermittent 
motwn mechanism and said lock coupling member to move between said 
locked orientation and said unlocked orientation. 

20. The mufti-functional apparatus of Claim 19 further 

comprising: 

a third intermittent motion mechanism; 

a window release lock coupling member movable between a 
locked orientation and an unlocked orientation; and 

said at least one driving interface surface causing said third 
.ntermrttent motion mechanism and said window release lock coupling member 
to move between said locked orientation and said unlocked orientation. 

21. The mufti-functional apparatus of Claim 14 further 

comprising: 

a single electric motor driving said rotatabie member; 
feedback means for sensing a rotational position of said rotatabie 

member; and 

a microprocessor controlling energization of said motor and 
position of said rotatabie member in response to said feedback means. 

22. The multi-functional apparatus of Claim 1 4 wherein at least 
one of said intermittent motion mechanisms are further defined as a rotatabie 
star wheel-type mechanism. 

23. The mutti-functional apparatus of Claim 14 wherein at least 
one of said intermittent motion mechanisms are further defined as a Geneva- 
type mechanism. 
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24. The multi-functional apparatus of Claim 14 further 

comprising: 

a dmm mounted on said r«at8l)le member 
said drum having a partially circular peripheral surface with a clearance 
indentation therein; and 

Partially circular external surfaces of said intermittent motion 
mechanisms registering with said partially circular peripheral surface of said 
drum such that each of said intermittent motion mechanisms are substantially 
prevented from rotating until a portion thereof is exposed to said clearance 
indentation of said drum; 

whereby said intermittent motion mechanisms are substantially 
prevented from moving simultaneously. 

25. A multi-functional apparatus for use in an automotive 
vehicle comprising: 

an intermittent rotary motion mechanism; 

means for coupling a lock to said intermittent rotary motion 
mechanism, said means for coupling movable between an unlocked orientation 
and a locked orientation; and 

an electromagnetic device operable for selectively rotating said 
intermittent rotary motion mechanism thereby moving said means for coupling 
between said unlocked and locked orientations. 

26. The multi-functional apparatus of Claim 25 wherein said 
lock fastens a rear Irrigate to a body of said automotive vehicle. 

27. The multi-functional apparatus of Claim 25 wherein said 
lock fastens a pivotable window in a closed orientation. 



28 1716 multi-functional apparatus of Claim 25 further 
comprising means for drivably coupling said electromagnetic device to said 
intermittent rotary motion mechanism. 
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29. 



The mum-functional apparatus of Claim 25 wherein said 
•ntermrttent rotary motion mechanism is further defined as a Geneva-twoe 
mechanism. 7 *T 

30. The myofunctional apparatus of Claim 25 wherein said 
intermittent rotary motion mechanism is further defined as a star wheeMyoe 
mechanism. 



31. The multi-functional apparatus of Claim 25 further 
composing a second intermittent motion mechanism selectively movable by 
said electromagnetic device for moving a window wiper shaft 

32. The multifunctional apparatus of Claim 25 further 
comprising a second intermittent motion mechanism selectively movable by 
sa,d electromagnetic device for moving second means for coupling a second 
lock between an unlocked orientation and a locked orientation. 

33. A multi-functional apparatus comprising: 

a first intermittent rotary motion mechanism operable to move a 
lock coupling mechanism between an unlocked orientation and a locked 
orientation; 

an electromagnetic device operable for selectively rotating said 
first intermittent rotary motion mechanism; and 

a second intermittent rotary motion mechanism selectively 
rotatable by said electromagnetic device for moving a window wiper shaft. 
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34. The multi-functional apparatus of Claim 33 further 

• comprising: 

a third intermittent motion mechanism; 

a window release lock coupling member movable between a 
locked orientation and an unlocked orientation; and 

at least one driving interface surface causing a selected one of 
said intermittent rotary motion mechanisms and said third intermittent motion 
mechanism to move at a given time. 

35. The multi-functional apparatus of Claim 33 wherein said 
electromagnetic device is defined as a single, fractional horsepower/electric 
motor operable to rotate an armature shaft having a worm gear segment, said 
worm gear segment enmeshing with geared teeth on a rotatable member. 

36 100 multi-functional apparatus of Claim 33 wherein said 
Intermittent rotary motion mechanisms are further defined as cams with each 
cam having a single, linear, externally open channel. 

37. The multi-functional apparatus of Claim 33 further 

comprising: 

a wiper gear coupled to said wiper shaft for supplying osdHating 
pivotal movement thereto: 

said first intermittent rotary motion mechanism having external 
gear teeth for enmeshing with said wiper gear thereby intermittently supplying 
rotational movement thereto; and 

locking means for mechanically deterring movement of said 
second intermittent rotary motion mechanism during movement of said first 
intermittent rotary motion mechanism. 
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comprising: * ^ ™^ nCtf0naI apparatus <* Claim 33 further 

aro ^«nH*nberdr^ 
electromagnetic device being further defined as a single electric motor; 

feedback means for sensing a rotational position of said rotatabte 
member; and 

a microprocessor controlling energization of said motor and 
position of said rotatable member in response to said feedback means. 

38. A multi-functional apparatus for use in an automotive 
vehide comprising: 

a liftgate lock movable between a locked orientation and an 
unlocked orientation; 

an intermittent rotary motion mechanism coupled to said liftgate 

an electric motor operable for selectively rotating said intermittent 
rotary motion mechanism thereby moving said liftgate lock between said locked 
and unlocked orientations; 

a liftgate window release lock movable between a locked 
orientation and an unlocked orientation; 

a second intermittent rotary motion mechanism selectively 
rotatable by said electric motor for moving said window release lock between 
said locked orientation and said unlocked orientation; 

a rear window wiper shaft rotatable in an oscillating manner; 

a third intermittent rotary motion mechanism selectively rotatable 
by said electric motor for moving said window wiper shaft. 



lock; 
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40. A multi-functional apparatus comprising: 
an antenna tetescopicalJy movable between an extended 
orientation and a retracted orientation; 

an electromagnetic device; 

an intermittent motion mechanism operably driven by said 
electromagnetic device; and 

moans for coupling said intermittent motion mechanism to said 
antenna whereby selective movement of said intermittent motion mechanism 
causes telescoping movement of said antenna. 

41. The multi-functional apparatus of Claim 40 further 
comprising a second intermittent motion mechanism selectively driven by said 
electromagnetic device. 

42. The multi-functional apparatus of Claim 41 further 
comprising a lock movable between a locked orientation and an unlocked 
orientation in response to movement of said second intermittent motion 
mechanism. 

43. The multi-functional apparatus of Claim 40 wherein said 
intermittent motion mechanism is further defined as a Geneva-type mechanism. 

44. The multi-functional apparatus of Claim 40 wherein said 
intermittent motion mechanism is further defined as a star wheel-type 
mechanism. 




45. The multi-functional apparatus of Claim 40 wherein said 
intermittent motion mechanism is further defined as a rotatable cam having a 
channel therein with a single open end. 
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46. A multi-functional apparatus comprising: 
aheadlampmec^fem 
and a retracted orientation; 

an electromagnetic device; 

an intermittent motion mechanism operably driven by said 
electromagnetic device; and 

means for coupling said intermittent motion mechanism to said 
headlamp mechanism whereby selective movement of said intermittent motion 
mechanism causes movement of said headlamp mechanism. 

47. The multi-functional apparatus of Claim 46 further 
comprising a second intermittent motion mechanism selectively driven by said 
e * e ctrom agnatic device. 

48. The multi-functional apparatus of Claim 47 further 
comprising a headlamp wiper assembly coupled to said second intermittent 
motion mechanism for moving therewith. 

49. The multi-functional apparatus of Claim 48 further 
comprising a washer fluid pump also selectively driven by said electromagnetic 
device. 

50. The multi-functional apparatus of Claim 46 wherein said 
headlamp mechanism is further defined as a headlamp cover. 

51. The multi-functional apparatus of Claim 46 wherein said 
headlamp mechanism is further defined as a pivotable headlamp and bracket 
assembly. 

52. The multi-functional apparatus of Claim 46 wherein said 
intermittent motion mechanism is further defined as a rotatable cam having a 
channel therein with a single open end. 
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53. The multi-functional apparatus of Claim 46 wherein said 
«termittertrn<^ 

54. The multi-functional apparatus of Claim 46 wherein said 
mtormittent motion mechanism is further defined as a rotatabte star wheel-type 
mechanism. 

55. A muftj-furx^wnaJ power transmission assembly comprising: 
a rotatabte main gear having a set of external teeth therearound; 
a drive pin projecting from a face of said main gear substantially 

parallel with an axis of rotation; 

a drum mounted coaxially upon said main gear for moving 
therein, said drum having a partially circular peripheral surface with a 
clearance indentation therein; 

a first rotatabte cam having a single, linear, externally open 
channel within which said drive pin is selectively engagable; 

a second rotatabte cam having a single, linear, externally open 
channel within which said drive pin is selectively engagable; 

a third rotatabte cam having a single, linear, externally open 
channel within which said drive pin is selectively engagaWe; 

said drive pin only being selectively engagable with one of said 
channels at a time, rotation of said drive pin with said main gear causing an 
engaged one of said cams to rotate in response thereto; and 

partially circular external surfaces of said cams registering with 
said partially circular peripheral surface of said drum such that each of said 
cams are substantially prevented from rotating until a portion thereof is 
exposed to said clearance indentation of said drum concurrently with 
engagement of said respective channel by said drive pin. 
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56. Arnemodforoperatingamuffl-func^^ 

in an automotive vehicle, said method comprising the step of preventing a 
wiper shaft from moving from a park position during movement of a lock 
coupling mechanism from a locked orientation to an unlocked orientation 
thereof. 

57. The method of Claim 56 further comprising the step of 
mechanically blocking movement of an intermittent motion mechanism coupled 
to said wiper shaft thereby selectively preventing undesired movement thereof. 

58. The method of Claim 57 further comprising the steps of 
selectively rotating said intermittent motion mechanism by engaging a portion 
thereof with a driving interface member, said driving interface member 
selectively moving with a rotating member, an electric motor selectively driving 
said rotating member, preventing said intermittent motion mechanism from 
rotating more than 359°. 

59. The method of Claim 56 further comprising the step of 
substantially preventing movement of said lock between said locked orientation 
and said unlocked orientation thereof during cyclical wiping movement of said 
wiper shaft. 
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